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Introduction
The ability of human spermatozoa to undergo capacitation and the acrosome reaction is a prerequisite for the preliminary phase of fertilization (Yanagimachi, 1988; Tesarik, 1989) . The acrosome reaction of human spermatozoa has been well documented (Wassarman, 1987 In the study presented here we concentrate on the objective analysis of the actions of progesterone -at physiological and supra-physiological concentrations defined as those found in follicular fluid (Margalioth et In the study presented here we attempt to repeat the basic concepts of the previously reported studies, using our routine laboratory techniques evolved for IVF and of flow cytometry, in an attempt to provide objective data from an in-vitro assay system upon which to base our conclusions. 
Materials and methods

Reagents and stock solutions
Specimen allocation
A total of 24 specimens were selected for inclusion in the study based on the criteria outlined above. The flow chart in Figure 1 details the allocation and treatment of each individual specimen. Specimens were subjected to Percoli density gradient centrifugation as previously described (Carver-Ward et al, 1994), after which a post-Percoll analysis was carried out. Processed specimens were diluted to contain 50X 106 motile spermatozoa/ml. This gives a final concentration for progesterone incubation of 9X 106 /ml in each aliquot. A 0.5 ml aliquot was incubated for 4 h at 37°C/5% CO2 . A second 0.5 ml aliquot was incubated for 24 h. After termination of incubation a further semen analysis was carried out and the specimen diluted to 2.5 ml with HTF-BSA. This was further divided into five 0.5 ml aliquots, to each of which was added progesterone to give final concentrations of 0(A), 1(C), 25(E), 50(G), and 100(1) |ig/ml. These dilutions were based on previously reported studies ( 
Flow cytometry
This was performed as previously described (Carver-Ward el al, 
Data analysis
Data regarding sperm motility parameters, morphology, and acrosome reaction were analysed using the JMP-SAS statistical package (SAS Institute, NC, USA). The method of choice was two-way analysis o f variance where the factors for analysis were progesterone dose (0, 1, 25, 50, 100 Jig/ml) and capacitation time (4 and 24 h). Thus, dose and time were regarded as fixed effects and not random effects. Further, an interaction between dose and time was tested for.
The interaction model employed was: yyk = |i + 8j + Tj + (6x)jj + £ijk, based on examining variability in subgroups and between subgroups, where ¡a is the overall mean, Sj is the dose deviation, Xj is the time deviation, (8x)jj is the interaction between dose and time, Ejjk is the error term; the dependent variable, y^ is a function of the effects; i refers to doses 1 to 5; j refers to times 1 and 2; k refers to replicates 1-24. Tables Ila and b demonstrate that treatment with various doses of progesterone over two capacitation times (4 h = tl, 24 h = t2) has no effect on any of the measured sperm motility parameters, morphology or ARIC score. Furthermore, neither treatment with progesterone alone (Figure 2) , nor prior to J.A .Carver-W ard et al. m ± 2.4 ± 1.5 ± 1.6 2.0 ± 2.0 ARIC 27.6 28.1 27.7 28.3 27.9 score % ± 1.9 ± 2.0 ± 1.9 ± 1.9 ± 1.9 %Live 88.8 87.6 86.5 87.0 87.5 (%) ± 1.4 ± 1.2 ± 1.4 ± 1.2 ± 1.3 ALMHX = maximum amplitude of lateral head displacement. ALHMN = mean amplitude of lateral head displacement. BCF = beat cross frequency. ARIC = acrosome response to ionophore challenge. ± 2.4 ± 1.6 ± 1.9 ± 1.7 ± 1.7 ALHMx 3.4 3,7 3.9 3.6 3.6 (|im) ± 0.1 ± 0.1 ± 0.1 ± 0.2 ± 0.1 ALHMn 2.9 3.2 3.3 3.0 3.0 (|im) ± 0.1 ± 0.1 ± 0.1 ± 0. Further analysis using multivariate analysis of variance (MANOVA) revealed no significant dose or time effects after examination of overall means for the sperm motility parameters, morphology, and the ARIC scores. 4 
Results
I
Discussion
We have previously reported a simple, routine, objective technique for the detection of the acrosome reaction in human spermatozoa, and utilized the assay to demonstrate the effects of pentoxifylline on the same (Carver-Ward et al., 1994 ). Here we have described application of this technique to the (Shimizu et a l , 1993) ; in fact, many events may induce reversible changes in sperm membrane permeability (thereby causing calcium channel fluctuations) without inducing actual loss of the organelle, i.e. the acrosomal membrane and matrix. Thus, we would suggest that the observations of rapid calcium influx be interpreted as a functional but reversible event related to sperm membrane permeability rather than an event terminating in the completion of the acrosome reaction. The initiation of an event should not be taken to imply the outcome unless it is combined with objective quantitation of the terminal event (Parinaud et a l , 1992) . Similarly, observations of the sperm acrosome reaction are subject to individual variation and should be interpreted with care, for example, the concomit ant use of a supravital stain is essential in all assays for * sperm acrosome assessment (with the notable exception of transmission electron microscopy) due to the fact that dead and dying spermatozoa display a false positive acrosome reaction caused by breakdown of membrane integrity, thereby allowing influx of the dye labelling the acrosomal contents. Thus, assays not taking this effect into account (Gearon et a l, 1994) must be interpreted with caution, as any agent causing a loss of sperm viability (for example, the use of the ionophores, high centrifugation speeds, prolonged incubation times etc.) will demonstrate an artificially high 'acrosome reaction5. Notwithstanding, we observed no detrimental effects of progess terone with regard to sperm viability at all concentrations tested, whilst calcium ionophore treatment alone caused between 15 and 35% loss of viability (see Tables la and b) , thereby agreeing with a previous report (Parinaud et a l, 1992) on the low toxicity of progesterone to spermatozoa.
In conclusion, we state that we observed no measurable effects of progesterone on the sperm acrosome reaction -the only observable difference (Figure 2 ) being a slightly increased acrosome reaction ascribable to 24 h of capacitation: however, this observation is not statistically significant. Further studies are in progress to examine the effects of other potential acrosome reaction inducers.
